S ALIVARY GLAND ENLARGEMENT, induced by chronic administration of the adrenergic agent, isoproterenol, has been reported recently in rat ( I ) and mouse (2) . Chronic stimulation involving the sympathetic innervation of rat submaxillary gland has also been reported (3) to cause enlargement.
With regard to isoproterenolinduced enlargement, Selye, Veilleux, and Cantin (I) have suggested that, at least in the rat, this is selective for salivary glands and results primarily from increased cellular proliferation, In a later report on the mouse, Brown-Grant (2) (Table   I ), but did not affect the relative order of enlargement.
Enlargement of heart ventricles, to a significant degree, was also produced by chronic IS0 treatment (Table  I) . Previous work (ga) has shown some heart enlargement after administration of isoproterenol for only 2 days. Histological examination of submaxillary (Fig. I) and parotid glands at intervals during the period of chronic IS0 administration revealed progressive increase in cell size, particularly of acini, to an extent which would appear to account for the observed increase in gland weight (2) toward normal differentiation as well as cell size occurred (Fig. IC) . In addition, a few cell counts in sections of normal and reversed glands showed similar numbers of acinar cells in the two. Apparently hypertrophy, possibly associated with some degree of polyploidy (IO) or even true hyperplasia (I), is the major change involved in the size increase in the glands.
Characteristics of the increase in cell size were further investigated by analyses of water, sodium, potassium, and amylase in the salivary glands. In enlarged glands these factors were constant over a period of from 12-60 hr after the last isoproterenol injection. For convenience, 36-48 hr were allowed to intervene between the last injection and determination of composition or further experimentation on the enlarged gland. Water content, in relation to dry weight, showed no increase in enlarged glands as compared with normal controls (Table   2) , thus eliminating water imbibition as the sole cause of the enlargement.
In enlarged submaxillary gland, water content was in fact decreased, to a degree reminiscent of that observed in normal gland during secretory activity following acute pilocarpine stimulation (7) . Reversed glands in both cases showed a water content, in the absence of acute stimulation, again equal to that of normal controls ( Amylase concentration in parotid gland after enlargement was reduced appreciably (Table  2) even when compared with levels in normal glands after acute pilocarpine stimulation (6) . This may indicate continuing influence of the stimulating agent even though secretion is not obvious. Reversal of the size increase restored parotid amylase levels to normal resting values (Table   2 ).
Sodium and potassium levels of enlarged glands were somewhat reduced from normal, as shown in Table 2 . The lowered sodium can be correlated, at least in part, with histologically evident reduction in extracellular space, especially marked in parotid. The potassium levels in enlarged submaxillary and parotid glands are suggestive of those usually observed in normal glands after acute pilocarpine stimulation (7) . In any event sodium and potassium levels of the enlarged glands did not show changes corresponding to the changes in gland size, and the electrolytes therefore seemed to be accumulated, in the whole gland during enlargement, approximately to the same extent as tissue total solids. Reversed glands showed a return to control levels of Na and K (Table 2) .
Changes in secretory uctivity of salivary glands after chronic isoproterenol treatment. Flow of saliva was observed during the period of chronic isoproterenol administration, in accord with the observation of Selye, Veilleux, and Cantin, who described the flow as "copious" (I). Termination of IS0 treatment was followed within 3-4 hr by cessation of saliva flow. After this, flow could be initiated again by restimulation, either by pilocarpine or ISO. Secretory capacity of enlarged glands was investigated 36-48 hr after the end of chronic IS0 treatment. At this time, flow rate of saliva in response to a single injection of pilocarpine was appreciably lower from enlarged than from normal glands, when these were compared on an equal weight basis. This difference was particularly marked early in the period of salivary flow. However, comparison of volumes of fluid collected, without correction to the same weight basis, showed that these could be similar for enlarged and normal glands. Data for submaxillary and parotid flow rates are given in Table 3 .
Stimulation by a single injection of IS0 (8-ro-mg doses usually employed, but doses could vary from 2 to 25 mg, with little alteration in flow rate) caused secretion by enlarged and normal salivary glands. Normal glands showed a lower flow rate after acute IS0 stimulation than after pilocarpine, but enlarged glands seemed equally affected by both agents (Table  3) . Salivary flow in both normal and enlarged glands could be sustained for several hours following a single injection of ISO.
Examination of sodium and potassium levels in submaxillary and parotid salivary fluids, obtained by acute stimulation with pilocarpine or ISO, showed only small differences from normal in the secretion of these electrolytes by enlarged glands ( normal glands was noted, however.
In ISO-stimulated parotid secretion, potassium rose to values 50-100 % greater than those of pilocarpine-stimulated saliva, whereas in submaxillary secretion the increase was even greater, with potassium levels generally approaching concentrations in intracellular water (I I) ( Table  3 ). These elevated potassium levels appeared with widely varying doses of drug (2-25 mg/animal), and, moreover, cannot be solely attributed to influence of flow rate (Table  3) . A similarly marked increase was noted in amylase level of parotid saliva, obtained after acute IS0 stimulation.
It is possible that ductal transport, especially of water (I z), is the principal factor modified. Some differences were noted in electrolyte levels of salivary fluids and gland tissue of the normal young adult female rats when compared with those of older animals, generally males, used for previous investigations (5, 7) . Age, and possibly sex, may then be important factors in regulating these levels. Parotid gland seemed particularly affected. In young adult females, saliva from this gland characteristically showed lower Na and higher K levels (footnote ,  Table  3 ). Parotid gland levels of Na also tended to be lower in the young female than in older (male) animals, and short-term pilocarpine stimulation then effected an increase rather than a decrease (7) 
